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©  Pulveriser  machines. 

A  pulverising  machine  in  which  alongside  the  pulveriser 
rotor  16  are  a  classifier  zone  29  and  a  conveyor  zone  41.  The 
rotor  16  has  pulveriser  members  25  which  project  into  an 
annular  reducing  zone  27.  Guide  means  17  is  provided  in  the 
conveyor  zone  to  provide  spiral  paths  to  convey  a  rotating 
flow  of  air  and  reduced  material  spirally  inwards  from  one 
end  part  45  of  the  reducing  zone  to  the  classifier  zone  29,  and 
the  latter  is  positioned  to  allow  oversize  material  particles  to 
pass  outwards  from  the  classifier  zone  direct  to  said  end  part 
of the  reducing  zone  whilst  the  undersize  particles  are  carried 
inwards,  optionally  via  a  rotary  classifier  18,  to  an  outlet  15. 



T h i s   i n v e n t i o n   c o n c e r n s   a  p u l v e r i s i n g   m a c h i n e  

c o m p r i s i n g   a  h o u s i n g   d e f i n i n g   a  c h a m b e r   p r o v i d e d  

w i t h   an  a i r   i n l e t   and  an  o u t l e t ,   m e a n s   to   a d m i t  

m a t e r i a l   i n t o   t h e   c h a m b e r ,   a  p u l v e r i s e r   r o t o r  

r o t a t a b l e   w i t h i n   t h e   c h a m b e r   a b o u t   an  a x i s   a n d  

p r o v i d e d   w i t h   a  p l u r a l i t y   of  p u l v e r i s e r   m e m b e r s  

w h i c h   p r o j e c t   i n t o   an  a n n u l a r   r e d u c i n g   zone   o f  

s a i d   c h a m b e r ,   and  c l a s s i f i e r   means   d i s p o s e d   in   s a i d  

c h a m b e r   b e t w e e n   s a i d   r e d u c i n g   z o n e   and  s a i d   o u t l e t .  

In  known  p u l v e r i s i n g   m a c h i n e s   t h e   c l a s s i f i e r  

means   c o m p r i s e s   a  r o t a r y   c l a s s i f i e r ,   and  t h e  

m a c h i n e s   a r e   a r r a n g e d   so  t h a t   a  f l o w   of  a i r   a n d  

p a r t i c u l a t e   m a t e r i a l   i s   c o n v e y e d   f r o m   t h e   r e d u c i n g  

zone   to   t h e   r o t a r y   c l a s s i f i e r ,   f r o m   w h i c h  r o t a r y  

c l a s s i f i e r   o v e r s i z e   p a r t i c l e s   of  t h e   m a t e r i a l   a r e  

r e t u r n e d   to  t h e   r o t o r   f o r   f u r t h e r   r e d u c t i o n .  

In  some  of  t h e s e   p u l v e r i s i n g   m a c h i n e s ,   f o r  

e x a m p l e   t h e   m a c h i n e s   d e s c r i b e d   i n   B r i t i s h   P a t e n t  

S p e c i f i c a t i o n   No:  1 3 3 3 0 4 4 ,   t h e   p u l v e r i s e r   r o t o r  

and  the   h o u s i n g   p r o v i d e   s p a c e d   a p a r t   s u r f a c e s  

b e t w e e n   w h i c h   s u r f a c e s   t he   a i r   and  p a r t i c u l a t e  

m a t e r i a l   f l o w   p a s s e s   in   a  d i r e c t i o n   t o w a r d s   t h e  

c l a s s i f i e r   and  t h e   o v e r s i z e   p a r t i c l e s   p a s s   t h r o u g h  

t h i s   f l o w   a g a i n s t   t he   d i r e c t i o n   of  f l o w ,   w h i c h   g i v e s  

r i s e   to  c e r t a i n   d i s a d v a n t a g e s   w h e r e   c o n s i d e r a b l e  

q u a n t i t i e s   of  o v e r s i z e   p a r t i c l e s   a r e   b e i n g   r e t u r n e d  

due  to  t he   l a t t e r   i m p e d i n g   t h e   f l o w .   For   e x a m p l e ,  

t h e   m a c h i n e s   n e e d   a  v e r y   c o n s i d e r a b l e   a i r   s u p p l y  

to  m a i n t a i n   t h e   f l o w ,   and  have   a  c o n s e q u e n t i a l   h i g h  

p o w e r   c o n s u m p t i o n .  



T h e s e   d i s a d v a n t a g e s   a re   r e d u c e d   i n   o t h e r   k n o w n  

f o r m s   of  t h e   p u l v e r i s i n g   m a c h i n e s ,   w h i c h   m a c h i n e s  

a r e   a r r a n g e d   to   p r o v i d e   a  r e t u r n   p a t h   f o r   t h e  

o v e r s i z e   p a r t i c l e s   to   r e t u r n   to  t h e   r o t o r   w i t h o u t  

p a s s i n g   c o m p l e t e l y   t h r o u g h   s a i d   f l o w   to   t h e  

c l a s s i f i e r .   H o w e v e r ,   t h e   known  r e t u r n   p a t h s   r e t u r n  

t h e   o v e r s i z e   p a r t i c l e s   to   mix  w i t h   t h e   u n - r e d u c e d  

m a t e r i a l   f e d   to   t h e   r o t o r   by  a  f e e d   m e a n s   so  t h a t  

t h e   r e t u r n e d   o v e r s i z e   p a r t i c l e s   u n d e r g o   t h e  

s u b s t a n t i a l l y   same  r e d u c t i o n   p r o c e s s e s   as  t h e  

u n - r e d u c e d   m a t e r i a l ,   f o r   e x a m p l e ,   as  i n d i c a t e d   i n  

F i g u r e s   8 - 5 0   of  t he   " C h e m i c a l   E n g i n e e r s   H a n d b o o k "  

p u b l i s h e d   i n   1973  in   t he   U . S . A .   b y  M c G r a w - H i l l   I n c .  

S u c h   p u l v e r i s i n g   m a c h i n e s   t h u s   p r o d u c e   l a r g e   a m o u n t s  

of  p a r t i c l e s   w h i c h   a r e   r e d u c e d   to   a  much  s m a l l e r  

s i z e   t h a n   t h e   maximum  s i z e   a c c e p t a b l e ,   i . e .  

e x c e s s i v e   r e d u c t i o n   a r i s e s ,   w i t h   a  c o n s e q u e n t i a l  

h e a v y   p o w e r   c o n s u m p t i o n .  

In  o t h e r   known  f o r m s ,   f o r   e x a m p l e ,   t h e   M i k r o - A C M  

P u l v e r i s e r   shown  in   F i g u r e s   8 - 5 1   of  t h e   " C h e m i c a l  

E n g i n e e r s   H a n d b o o k "   p u b l i s h e d   i n   1973  i n   t h e   U . S . A .  

by  M c G r a w - H i l l   I n c . ,   a  s h r o u d   i s   p r o v i d e d   b e t w e e n  

p a r t   of  t h e   f l o w   p a t h   to  t he   r o t a r y   c l a s s i f i e r   a n d  

t h e   r e t u r n   p a t h ;   b u t   to  e n a b l e   t he   a i r   f l o w   to  m o v e  

t h e   p a r t i c u l a t e   m a t e r i a l   i n w a r d s   t o w a r d s   t h e   a x i s  

of  t h e   r o t a r y   c l a s s i f i e r ,   f o r   c l a s s i f i c a t i o n ,  

b a f f l e s   h a v e   to  be  p r o v i d e d   in   s a i d   p a r t   of  t h e  

f l o w   p a t h   to  e n s u r e   t h a t   t he   f l o w   has   l i t t l e   or  n o  
r o t a t i o n a l   momen tum,   w i t h   t h e   r e s u l t   t h a t  

s u b s t a n t i a l l y   t h e   w h o l e   of  t he   m a t e r i a l   i n   t h e   f l o w  

m u s t   e n t e r   and  be  a c c e l e r a t e d   r o t a t i o n a l l y   by  t h e  

c l a s s i f i e r   and  t h e   o v e r s i z e   p a r t i c l e s   e j e c t e d   f r o m  

t h e   c l a s s i f i e r   a g a i n s t   t h e   f l o w   d i r e c t i o n ,   i f   t h e  



p a s s a g e   of  u n c l a s s i f i e d   m a t e r i a l   to   t h e   r e t u r n   p a t h  

is  to   be  p r e v e n t e d .   T h i s   a r r a n g e m e n t   g i v e s   r i s e  

to  o t h e r   d i s a d v a n t a g e s .   Fo r   e x a m p l e   i t   i m p o s e s  

c o n s i d e r a b l e   d e m a n d s   on  t h e   d e s i g n ,   o p e r a t i o n   a n d  

power   s u p p l i e s   of  t h e   c l a s s i f i e r ,   w i t h   a  

c o n s e q u e n t i a l   h e a v y   p o w e r   c o n s u m p t i o n .  

An  o b j e c t   of  t h e   i n v e n t i o n   i s   to   e n a b l e   t h e  

power   c o n s u m p t i o n   to  be  r e d u c e d   or  u t i l i s e d   m o r e  

e f f i c i e n t l y   w h i l s t   e n a b l i n g   t h e   a f o r e m e n t i o n e d  

d i s a d v a n t a g e s   to   be  a v o i d e d   or  r e d u c e d .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   a  p u l v e r i s i n g   m a c h i n e   w h i c h   i s  

c h a r a c t e r i s e d . i n   t h a t :  

( a )   t h e   c l a s s i f i e r   m e a n s   c o m p r i s e s   a  c l a s s i f i e r  

zone   a l o n g s i d e  t h e   p u l v e r i s e r   r o t o r ;  
(b)   a  c o n v e y o r   zone   of  a n n u l a r   f o r m   i s  

p r o v i d e d   in   s a i d   c h a m b e r ,   w h i c h   c o n v e y o r  

zone   has   an  o u t e r   p o r t i o n   a l o n g s i d e   o n e  

end  of  t h e   r e d u c i n g   zone   and  an  i n n e r   e n d  

p o r t i o n   a l o n g s i d e   t h e   c l a s s i f i e r   z o n e ;  
( c )   a t   l e a s t   one  of  s a i d   p u l v e r i s e r   m e m b e r s  

h a s   an  e x t e n s i o n   w h i c h   e x t e n d s   in   s a i d  

r e d u c i n g   zone  a c r o s s   t h e   p e r i p h e r y   of  t h e  

c l a s s i f i e r   zone  to   a d j a c e n t   s a i d . c o n v e y o r  

z o n e ;   a n d  

(d)   t h e   m a c h i n e   i s   p r o v i d e d   w i t h   g u i d e   m e a n s  

w h i c h   i n c l u d e s   g u i d e   m e m b e r s   e x t e n d i n g  

w i t h i n   t h e   c o n v e y o r   zone   to   d e f i n e   t h e r e i n  

a  p l u r a l i t y   of  p a r t   s p i r a l   c o n v e y o r   p a t h s  

to  c o n v e y   a  f l o w   s p i r a l l y   i n w a r d s   f r o m  

s a i d   o u t e r   p a r t   to  s a i d   i n n e r   p a r t .  



In   u s e ,   a i r   i s   s u p p l i e d   so  as  to   f l o w   t h r o u g h  

t h e   a p p a r a t u s   f rom  t h e   i n l e t   to   t h e   o u t l e t   a n d  

m a t e r i a l ,   f e d   i n t o   t h e   c h a m b e r ,   i s   r e d u c e d   i n   t h e  

r e d u c i n g   zone   by  t h e   p u l v e r i s e r   r o t o r   and  m i x e s   w i t h  

t h e   a i r   f l o w i n g   in   t h e   c h a m b e r .   The  r o t o r   i m p a r t s  

a  r o t a t i o n a l   v e l o c i t y   to   t h e   f l o w   of  a i r   a n d  

m a t e r i a l   in   t h e   r e d u c i n g   z o n e ,   and  c a u s e s   t h e  

r o t a t i n g   f l o w   to  move ,   in   a  f i r s t   d i r e c t i o n  

p a r a l l e l   to  t h e   a x i s ,   a c r o s s   t h e   r e d u c i n g   z o n e   t o  

t h e   o u t e r   p a r t   of  t h e   c o n v e y o r   z o n e .   In  t h e  

c o n v e y o r   zone   t h e   f l o w   e n t e r s   t he   c o n v e y o r   p a t h s  

to   move  i n w a r d s   to  t h e   i n n e r   p a r t ,   and  t h e r a f t e r  

moves   f r o m   t h e   i n n e r   p a r t   to   t h e   c l a s s i f i e r   z o n e ,  
w h i l s t   m a i n t a i n i n g   a  l a r g e   p r o p o r t i o n   of  t h e   k i n e t i c  

e n e r g y   of  t h e   f l o w .  

The  m a i n t a i n i n g   of  t h e   k i n e t i c   e n e r g y   p e r m i t s  

much  of  t h e   r o t a t i o n a l   momentum  of  t h e   m a t e r i a l   t o  

be  c o n s e r v e d ,   so  t h a t   c e n t r i f u g a l   f o r c e s   t e n d   t o  

c a u s e   t h e   m a t e r i a l   to   move  o u t w a r d s   a l o n g   a  r e t u r n  

p a t h   f r o m   t h e   c l a s s i f i e r   zone   d i r e c t   to   t h e  

r e d u c i n g   zone   so  as  to   p a s s   s a i d   e x t e n s i o n   o r  

e x t e n s i o n s .   The  r e d u c e d   m a t e r i a l   can  t h u s   b e  

s u b j e c t e d   to  a  s u b s t a n t i a l   d e g r e e   of  c l a s s i f i c a t i o n  

i n   t he   a b s e n c e   of  any  r o t a r y   c l a s s i f i e r .  

F u r t h e r m o r e ,   a  p a r t i t i o n   i s   p r e f e r a b l y   p r o v i d e d  

b e t w e e n   s a i d   e x t e n s i o n s   and  t h e   g u i d e   m e a n s   so  t h a t  

t h e   r e t u r n   p a t h   i s   q u i t e   s e p a r a t e   f r o m   t h e   c o n v e y o r  
p a t h s   due  to   t h e   p a r t i t i o n   t h e r e b e t w e e n ,   t h u s  

a v o i d i n g   t h e   known  p r o b l e m s   c a u s e d   by  p a r t i c l e s   o f  

m a t e r i a l   or  f l o w s   m o v i n g   i n   o p p o s i t e   d i r e c t i o n s .  

The  r e t u r n   p a t h   l e a d s   to  a  f i n a l   p o r t i o n   of  t h e  



r e d u c i n g   zone  i m m e d i a t e l y   a d j a c e n t   t h e   c o n v e y o r  

z o n e   so  t h a t   t h e   r e t u r n e d   p a r t i c l e s   o n l y   u n d e r g o  

a  much  s h o r t e r   p e r i o d   of  f u r t h e r   r e d u c t i o n ,   a n d  

t h u s   t h e   p r o b l e m s   c a u s e d   by  i n t e r f e r e n c e   of  t h e  

r e t u r n e d   p a r t i c l e s   w i t h   t h e   i n i t i a l   r e d u c t i o n   o f  

t h e   m a t e r i a l   a r e   r e d u c e d   and  t h e   p r o d u c t i o n   o f  

u n d e r s i z e d   p a r t i c l e s   i s   m i n i m i s e d .   The  i n v e n t i o n  

p r o v i d e s   f u r t h e r   a d v a n t a g e s .   For   e x a m p l e ,   t h e  

p a s s a g e   of  t h e   f l o w   of  a i r   and  m a t e r i a l   t h r o u g h   t h e  

p l u r a l i t y   of  c o n v e y o r   p a t h s   c a u s e s   a  s l o w i n g   of  t h e  

f a s t e r   m o v i n g   p a r t i c l e s   due  to  c o l l i s i o n s   w i t h   t h e  

s l o w e r   m o v i n g   p a r t i c l e s ,   and  c a u s e s   t h e   s p e e d   o f  

l a t t e r   to   be  i n c r e a s e d ,   t h u s   m a k i n g   t h e   p a r t i c l e  

v e l o c i t i e s   more  u n i f o r m   and  i m p r o v i n g   t h e  

e f f e c t i v e n e s s   of  t h e   c l a s s i f i c a t i o n .  

The  g u i d e   m e m b e r s   may  be  of  p a r t   s p i r a l   or  p a r t  

c h o r d a l   f o r m ,   and  may  be  m o v a b l e   or  a d j u s t a b l e   t o  

v a r y   t h e   e f f e c t   of  t h e   g u i d e   means   u p o n   s a i d   f l o w ,  

e . g .   to  m o d i f y   t h e   c l a s s i f i c a t i o n .  

The  c l a s s i f i e r   means   p r e f e r a b l y   f u r t h e r   i n c l u d e s  

a  r o t a r y   c l a s s i f i e r   w h i c h   i s   r o t a t a b l e   w i t h i n   t h e  

c l a s s i f i e r   zone  to  p r o v i d e   f u r t h e r   or  i m p r o v e d  

c l a s s i f i c a t i o n ,   w h i c h   r o t a r y   c l a s s i f i e r   may  b e  

p r o v i d e d   w i t h   v a r i a b l e   s p e e d   d r i v e   means   o r  

c o n n e c t e d   by  v a r i a b l e   s p e e d   t r a n s m i s s i o n   means   t o  

means   f o r   d r i v i n g   t h e   p u l v e r i s e r   r o t o r   and  may  b e  

c o n f i n e d   to  an  i n n e r   p o r t i o n   of  t he   c l a s s i f i e r   z o n e  

or  may  e x t e n d  i n t o   or  a c r o s s   t h e   p a r t   of  t h e  

c l a s s i f i e r   zone  a l o n g s i d e   the   i n n e r   p a r t   of  t h e  

c o n v e y o r   z o n e .  



The  e x t e n s i o n s   s e r v e   a l s o   as  i m p e l l e r   m e m b e r s  

w h i c h   t e n d   to  c r e a t e   or  d r i v e   a  f l o w   of  a i r   a l o n g  

t h e   r e t u r n   p a t h ,   and  t h e   m a c h i n e   may  i n c o r p o r a t e  

r o t a r y   a t t e n u a t o r   means   to   r e d u c e   t h i s   i m p e l l e r  

e f f e c t .   The  a t t e n t u a t o r   means   may  be  i n c o r p o r a t e d  

i n t o   t h e   r o t a r y   c l a s s i f i e r   or   may  be  s u b s t i t u t e d   i n  

p l a c e   of  t h e   r o t a r y   c l a s s i f i e r .   The  a t t e n u a t o r  

means   may  l i k e w i s e   h a v e   a  v a r i a b l e   s p e e d   d r i v e  

means   or  v a r i a b l e   s p e e d   t r a n s m i s s i o n   means   c o n n e c t e d  

to  means   f o r   d r i v i n g   t h e   p u l v e r i s e r   r o t o r .  

The  m e a n s   to  a d m i t   m a t e r i a l   to   t h e   c h a m b e r  

p r e f e r a b l y   c o m p r i s e s   an  o p e n i n g   a t   t h e   p e r i p h e r y  

of  a  m a i n   p o r t i o n   of  t h e   r e d u c i n g   zone   w h i c h   m a i n  

p o r t i o n   i s   d i s p o s e d   a l o n g s i d e   t h e   f i n a l   p o r t i o n .  

The  a i r   i n l e t   may  be  a r r a n g e d   so  as  to   be  t a n g e n t i a l  

to   t h e   r o t o r   and  i m m e d i a t e l y   b e f o r e   ( i n   t h e  

d i r e c t i o n   of  r o t o r   r o t a t i o n )   of  t h e   o p e n i n g .  

T h i s   a r r a n g e m e n t   of  t he   a i r   i n l e t   and  o p e n i n g  

c a u s e s   t h e   a i r   f l o w   to  a p p l y   a  t h r u s t   to  t h e  

m a t e r i a l   i n   t h e   d i r e c t i o n   of  r o t a t i o n .   A  f u r t h e r  

or  a l t e r n a t i v e   a i r   i n l e t   may  be  p r o v i d e d   to   s u p p l y  

an  a i r   f l o w   i n   a  d i r e c t i o n   t o w a r d s   t h e   s i d e   of  t h e  

r o t o r   r e m o t e   f rom  t h e   c o n v e y o r   zone   to  a p p l y   a  

t h r u s t   in   s a i d   f i r s t   d i r e c t i o n   p a r a l l e l   to  s a i d  

a x i s .  

The  p u l v e r i s e r   r o t o r   and  t h e   r o t a r y   c l a s s i f i e r  

a re   p r e f e r a b l y   o p e r a t i v e l y   c o n n e c t e d   to  t he   s a m e  
d r i v e   m o t o r .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   f u r t h e r ,   b y  

way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  



d i a g r a m m a t i c   d r a w i n g s ,   in   w h i c h :  

F i g u r e   1  shows   a  v e r t i c a l   s e c t i o n , o f   a  

g r i n d i n g   m a c h i n e   of  t h e   i n v e n t i o n ,   in   a  p l a n e  

i n c l u d i n g   t h e   a x i s   of  a  p u l v e r i s e r   r o t o r   of  t h e  

m a c h i n e ;  

F i g u r e   2  i s   a  d i a g r a m   s h o w i n g   p a r t s   of  z o n e s  

of  a  c h a m b e r   d e f i n e d   w i t h i n   t h e   m a c h i n e  . a n d  

d r i v e   means   f o r   t h e   m a c h i n e ;  

F i g u r e s   3,  4  and  5  a r e   s e c t i o n s   t h r o u g h   t h e  

m a c h i n e ,   n o r m a l   t o  s a i d   a x i s ,   s h o w i n g ,   r e s p e c t i v e l y ,  

t he   p u l v e r i s e r   r o t o r ,   a  c l a s s i f i e r ,   and  g u i d e  

means   of  t h e   m a c h i n e ,   w i t h   some  p a r t s   o m i t t e d  

f o r   c l a r i t y ;  

F i g u r e   6  shows  a  m o d i f i e d   f o r m   of  t h e   g r i n d i n g  

m a c h i n e   in   v e r t i c a l   s e c t i o n ;  

F i g u r e s  ?   and  8  a re   s e c t i o n s   s i m i l a r   t o  

F i g u r e s   4  and  5,  of  t h e   m o d i f i e d   m a c h i n e   s h o w n  

in   F i g u r e   6 .  

B o t h   f o r m s   of  t h e   p u l v e r i s i n g   m a c h i n e   c o m p r i s e s  

a  h o u s i n g   10  w h i c h   d e f i n e s   a  c h a m b e r   11,   and  i s  

p r o v i d e d   w i t h   a  main   a i r   i n l e t   12,   a  s e c o n d a r y  
a i r   i n l e t   13,   a  m a t e r i a l   i n l e t   14  and  an  o u t l e t   1 5 .  

W i t h i n   t he   c h a m b e r   11  a re   a  p u l v e r i s e r   r o t o r   1 6 ,  

g u i d e   means   17  and  a  r o t a r y   c l a s s i f i e r   18.   T h e  

c h a m b e r   i s   s u b s t a n t i a l l y   c y l i n d r i c a l   a b o u t   an  a x i s  

19  of  a  r o t o r   d r i v e   s h a f t   20  w h i c h   i s   m o u n t e d   o n  

b e a r i n g s   21  so  as  to  p r o j e c t   i n t o   t h e   c h a m b e r  

t h r o u g h   one  s i d e   w a l l   of  t he   c a s i n g .  



The  p u l v e r i s e r   r o t o r   16  c o m p r i s e s   a  hub  2 2  

c a r r y i n g   a  p a i r   of  p a r a l l e l   c i r c u l a r   s i d e   p l a t e s   2 3  

w h i c h   s u p p o r t   a  c i r c u l a r   a r r a y   of  b e a r i n g   p i n s   2 4 ,  

e a c h   of  w h i c h   c a r r i e s   a  s w i n g a b l e   p u l v e r i s e r   m e m b e r  

25  h a v i n g   an  o u t e r   p o r t i o n   26  w h i c h   p r o j e c t s  

r a d i a l l y   f rom  t h e   p e r i p h e r y   of  t h e   r o t o r   so  as  t o  

be  d i s p o s e d   in   an  a n n u l a r   r e d u c i n g   zone   27  of  t h e  

c h a m b e r ,   w h i c h   zone   27  i s   i n d i c a t e d   in   b r o k e n   l i n e s  

i n   F i g u r e   2 .  

E a c h   o u t e r   p o r t i o n   26  h a s   an  e x t e n s i o n   28  w h i c h  

p r o j e c t s   f rom  one  s i d e   of  t h e   r o t o r   16 ,   in   a  

d i r e c t i o n   p a r a l l e l   to  t h e   a x i s ,   a c r o s s   t h e   p e r i p h e r y  

of  a  c l a s s i f i e r   zone   29  of  t h e   c h a m b e r ,   w h i c h   z o n e  

29  i s   a p p r o x i m a t e l y   c y l i n d r i c a l   as  i n d i c a t e d   i n  

b r o k e n   l i n e s   in   F i g u r e   2 .  

The  r o t a r y   c l a s s i f i e r   18  i s   d i s p o s e d   w i t h i n   t h e  

c l a s s i f i e r   zone   29  ( i n d i c a t e d   in   b r o k e n   l i n e s   i n  

F i g u r e   2 ) ,   so  as  to  be  c l o s e l y   a d j a c e n t   s a i d   o n e  

s i d e   of  t h e   r o t o r   16,   and  i s   c a r r i e d   by  a  s e c o n d  

s h a f t   30,  c o - a x i a l   w i t h   s a i d   a x i s   19,  w h i c h   s h a f t   30  

i s   c a r r i e d   by  b e a r i n g s   31  c a r r i e d   by  a  s u p p o r t   3 2  

w h i c h   p r o j e c t s   w i t h i n   t h e   o u t l e t   15  to  a d j a c e n t   t h e  

r o t a r y   c l a s s i f i e r .  

The  h o u s i n g   10  i n c l u d e s   an  a n n u l a r   w a l l   4 0  

c o - a x i a l   w i t h   t he   a x i s ,   w h i c h   w a l l   40  s u r r o u n d s   t h e  

o u t l e t   and  e x t e n d s   i n t o   t h e   c h a m b e r   to  t e r m i n a t e   a t  

one  s i d e   of  t h e   c l a s s i f i e r   z o n e .   The  w a l l   40  a l s o  

s e r v e s   an  i n n e r   b o u n d a r y   of  an  a n n u l a r   c o n v e y o r  

zone   41  i n d i c a t e d   in   b r o k e n   l i n e s   in   F i g u r e   2 ,  

w h i c h   zone   41  e x t e n d s   o u t w a r d s   to   a  p e r i p h e r a l  



w a l l   42  of  t h e   h o u s i n g   so  as  to   be  d i s p o s e d   b e t w e e n  

a  s e c o n d   s i d e   w a l l   43  of  t h e   c a s i n g   and  a d j a c e n t  

p o r t i o n s   of  t h e   r e d u c i n g   and  c l a s s i f i e r   z o n e s .  

T h e s e   a d j a c e n t   p o r t i o n s   c o m p r i s e   an  o u t e r   p o r t i o n  

44  ( F i g u r e   2)  of  t h e   c l a s s i f i e r   zone   and  a  f i n a l  

p o r t i o n   45  ( F i g u r e   2)  of  t h e   r e d u c i n g   z o n e .  

The  g u i d e   means   17  c o m p r i s e s  a   r i n g   member   5 0  

w h i c h   i s   d i s c   s h a p e d ,   and  s e v e r a l   g u i d e   m e m b e r s   5 1 ,  

and  i s   d i s p o s e d   a c r o s s   an  i n t e r m e d i a t e   p o r t i o n   o f  

t h e   c o n v e y o r   zone   41 ,   w h i c h   i n t e r m e d i a t e   p o r t i o n  

i s   d i s p o s e d   b e t w e e n   an  i n n e r   p o r t i o n   52  ( F i g u r e   2 )  

and  an  o u t e r   p o r t i o n   53  ( F i g u r e   2)  of  t h e   c o n v e y o r  

z o n e .  

The  r i n g   member   50  s e r v e s   as  a  p a r t i t i o n   b e t w e e n  

t he   i n t e r m e d i a t e   p o r t i o n   and  s a i d   a d j a c e n t   p o r t i o n s  

44  and  45 .   The  g u i d e   m e m b e r s   51  e x t e n d   f rom  s a i d  

p a r t i t i o n   to   t h e   w a l l   43  and  a r e   s h a p e d   to  d e f i n e  

p a r t   s p i r a l   c o n v e y o r   p a t h s   54  F i g u r e s   5  and  8  w h i c h  

e x t e n d   f rom  s a i d   o u t e r   p o r t i o n   53  to  s a i d   i n n e r  

p o r t i o n   5 2 .  

The  e x t e n s i o n s   28  l i e   in   and  a re   o u t w a r d l y  
s u r r o u n d e d   by  t h e   f i n a l   p o r t i o n   45 ,   w h i c h   f i n a l  

p o r t i o n   e x t e n d s   f rom  a  m a i n   p o r t i o n   46  ( F i g u r e   2 )  

of  t h e   r e d u c i n g   z o n e ,   and  t h e   r e m a i n d e r   of  e a c h   o u t e r  

p o r t i o n   26  i s   d i s p o s e d   in   and  i s   o u t w a r d l y  

s u r r o u n d e d   by  t he   main   p o r t i o n   4 6 .  

The  m a t e r i a l   i n l e t   14  i s   d i s p o s e d   at  t h e   t op   o f  

t he   p e r i p h e r a l   w a l l   42  and  i s   r a d i a l   to  s a i d   a x i s  



so  as  to   p e r m i t   m a t e r i a l ,   f e d   to   t h e   i n l e t   by  f e e d  

m e a n s   ( n o t   s h o w n ) ,   to   f a l l   t o w a r d s   t h e   r o t o r  

t h r o u g h   t h e   m a i n   p o r t i o n   4 6 .   The  m a i n   a i r , i n l e t  

12  i s   d i s p o s e d   a d j a c e n t   to  t h e   m a t e r i a l   i n l e t   1 4 ,  

and  a h e a d   of  t h e   i n l e t   14  in   t h e   d i r e c t i o n   o f  

r o t a t i o n   ( a r r o w   47  i n   F i g u r e   3)  of  t h e   r o t o r ,   a n d  

i s   i n c l i n e d   so  as  to   d i r e c t   t h e   f l o w   of  a i r   i n   a  

d i r e c t i o n   t a n g e n t i a l   to   t h e   r o t o r   and  d i r e c t l y  

a c r o s s   t h e   p a t h   of  t h e   m a t e r i a l   e n t e r i n g   t h e  

r e d u c i n g   z o n e .   The  s e c o n d a r y   a i r   i n l e t   13  i s  

d i s p o s e d   in   s a i d   one  s i d e   w a l l   of  t h e   h o u s i n g   1 0  

so  as  to   d i r e c t   a  f l o w   of  a i r   t h r o u g h   t h e   r e d u c i n g  

z o n e   and  a c r o s s   t h e   r o t o r   t o w a r d s   t h e   c o n v e y o r   z o n e .  

A  b o t t o m   o p e n i n g   48  i s   p r o v i d e d   i n   t h e   p e r i p h e r a l  

w a l l   42  to  a l l o w   f o r e i g n   b o d i e s   to   f a l l   i n t o   a  t r a p  

49  b e l o w   t h e   c h a m b e r .   The  t r a p   has   an  e x t e r n a l  

d o o r   or   h a t c h ,   n o t   s h o w n .  

T h u s ,   r e l a t i v e   to  t h e   a x i a l   d i r e c t i o n ,   t h e r e  

i s   t h e   m a i n   p o r t i o n   46  of  t h e   r e d u c i n g   zone   2 7 ;  

f o l l o w e d   by  t h e   c l a s s i f i e r   zone   29  s u r r o u n d e d  

p e r i p h e r a l l y   by  t h e   f i n a l   p o r t i o n   45  of  t h e  

r e d u c i n g   z o n e ,   w h i c h   a r e   a x i a l l y   o f f s e t   f r om  t h e  

m a i n   p o r t i o n   4 6 ;   and  f i n a l l y   t h e   c o n v e y o r   zone   4 1  

w h i c h   i s   d i s p o s e d   a r o u n d   t h e   o u t l e t   15  and  i s  

f u r t h e r   a x i a l l y   o f f s e t   f rom  t h e   ma in   p o r t i o n   4 6 .  

The  w a l l s   of  t h e   c h a m b e r   h a v e   a  h a r d   w e a r i n g  
i n t e r n a l   s k i n   55  w h i c h   i s   p r e f e r a b l y   r i d g e d   a t  

l e a s t   a r o u n d   t he   r e d u c i n g   zone  to   p r o v i d e  

p r o j e c t i o n s   56  t r a n s v e r s e   to  t h e   d i r e c t i o n   o f  

r o t a t i o n .  



In  t h e   f o r m   shown  in   F i g u r e   1,  t h e   r o t a r y  

c l a s s i f i e r   18  c o m p r i s e s   s e v e r a l   v a n e s   or   b l a d e s   3 3 ,  

of  c h a n n e l   s h a p e d   c r o s s - s e c t i o n ,   w h i c h   p r o j e c t  

f rom  a  hub  38  on  t he   s h a f t   30.   The  v a n e s   or  b l a d e s  

33  a r e   c u r v e d   to   p a r t   s p i r a l   f o r m   so  t h a t   t h e   o u t e r  

ends   34  l a g   t h e   i n n e r   ends   35  i n   t h e   d i r e c t i o n   o f  

r o t a t i o n   of  t h e   c l a s s i f i e r ,   w h i c h   d i r e c t i o n   i s  

i n d i c a t e d   by  t h e   a r r o w   37  i n   F i g u r e   4;  and  a r e  

l o c a t e d   so  t h a t   t h e   w a l l s   36  of  t h e   c h a n n e l s  

p r o j e c t   i n   t h e   d i r e c t i o n   of  r o t a t i o n .  

In  t h e   f o r m   shown  in  F i g u r e   6,  t h e   r o t a r y  

c l a s s i f i e r   18  c o m p r i s e s   s h o r t   r a d i a l l y   d i s p o s e d  

v a n e s   133  w h i c h   a r e   c a r r i e d   by  a  c i r c u l a r   p l a t e   6 0  

s e c u r e d   to   t h e   hub  38.  T h e s e   v a n e s   133  a r e   r a d i a l l y  
s h o r t   and  t e r m i n a t e   at   a  r a d i u s   e q u a l   to  t h a t   o f  

t h e   w a l l   40 ,   and  a re   b r a c e d  b y   a  r i n g   p l a t e   6 1  

w h i c h   o v e r l a p s   t h e   w a l l   40 ,   w h i c h   w a l l   40  i s  

s h o r t e n e d   to  a l l o w   t he   a x i a l   l e n g t h   of  t he   v a n e s  

133  to  be  i n c r e a s e d .  

I n  b o t h   f o r m s   t h e   r o t a r y   c l a s s i f i e r   1 8  

i n c o r p o r a t e s   r o t a r y   a t t e n u a t o r   m e a n s   70 .   In  t h e  

f o r m   shown  in   F i g u r e   1  t he   o u t e r   ends   34  of  t h e  

c l a s s i f i e r   v a n e s   or  b l a d e s   33  c o n s t i t u t e   t h e  

a t t e n u a t o r   means   70  w h i c h   i s   t h u s   i n t e g r a l l y  

i n c o r p o r a t e d   in   t h e   r o t a r y   c l a s s i f i e r :   w h e r e a s  

in  t h e   f o rm  shown  in  F i g u r e   6  t h e   c i r c u l a r   p l a t e  

60  c a r r i e s   r a d i a l   arms  62  h a v i n g   o u t e r   ends   1 3 4  

w h i c h   c o n s t i t u t e   t h e   a t t e n u a t o r   means   7 0 .  

In  u s e ,   t h e   m a t e r i a l   i s   r e d u c e d   by  t h e  

p u l v e r i s e r   member s   25  in   t he   ma in   p o r t i o n   46 ,   and  a  



r o t a t i n g   f l o w   of  p a r t i c u l a t e   m a t e r i a l   and  a i r   i s  

p r o d u c e d ,   w h i c h   f l o w   moves   p r o g r e s s i v e l y   a c r o s s  

t h e   m a i n   p o r t i o n   46  and  a c r o s s   t h e   f i n a l   p o r t i o n  

4 5 - s o   as  to  e n t e r   t h e   o u t e r   p o r t i o n   44  w h i l s t  

s t i l l   r o t a t i n g   a t   a  c o n s i d e r a b l e   v e l o c i t y .   T h e  

f l o w   t h e n   e n t e r s   t h e   c o n v e y o r   p a t h s   54  and  i s  

c a r r i e d   by  i t s   momentum  and  t h e   t h r u s t   of  t h e   a i r  

f l o w   s p i r a l l y   i n w a r d s   to   t h e   i n n e r   p o r t i o n   of  t h e  

c o n v e y o r   zone   w i t h   m i n i m a l   e n e r g y   l o s s .   A s  

m e n t i o n e d   h e r e i n b e f o r e   t h e   p a r t i c l e   v e l o c i t i e s  

a re   made  more   u n i f o r m ,   by  m u t u a l   c o l l i s i o n s ,  

d u r i n g   t r a n s i t   t h r o u g h   t h e   p a t h s .   The  f l o w   t h e n  

m o v e s ,   w h i l s t   s t i l l   r o t a t i n g ,   b a c k   t o w a r d s   t h e   r o t o r  

to  e n t e r   t h e   o u t e r   p o r t i o n   44  of  t h e   c l a s s i f i e r  

z o n e .   I r r e s p e c t i v e   of  t h e   p r e s e n c e   or  a b s e n c e   o f ,  

and  t h e   d i a m e t e r   and  s p e e d   of  r o t a t i o n   o f ,   t h e  

r o t a r y   c l a s s i f i e r ,   t h e   l a r g e r   p a r t i c l e s   of  t h e  

m a t e r i a l   w i l l   f o l l o w   a  r e t u r n   p a t h   i n d i c a t e d   b y  

a r r o w   A  o u t w a r d s   t h r o u g h   t h e   o u t e r   p o r t i o n   44  a n d  

b a c k   i n t o   t h e   f i n a l   p o r t i o n   45 ,   due  to   t h e  

c e n t r i f u g a l   f o r c e s   a c t i n g   on  s a i d   p a r t i c l e s ;  
w h e r e a s   t h e   s m a l l e r   p a r t i c l e s   ( h a v i n g   a  g r e a t e r  
s u r f a c e   a r e a   to  mass  r a t i o )   w i l l   be  c o n v e y e d   by  t h e  

a i r   f l o w   i n w a r d s   to  an  i n n e r   p o r t i o n   57  of  t h e  

c l a s s i f i e r   zone   and  t h e n   to  t h e   o u t l e t   15,   a l o n g   a  

d i s c h a r g e   p a t h   i n d i c a t e d   by  a r r o w   B,  so  t h a t   s a i d  

c l a s s i f i e r   zone   s e r v e s   as  c l a s s i f i e r   means   w h i c h  

u t i l i s e s   p a r t i c l e   momentum  to  e f f e c t   c l a s s i f i c a t i o n .  

In  t h e   a b s e n c e   of  t h e   r o t a r y   c l a s s i f i e r   t h e r e  

w i l l   be  a  s u b s t a n t i a l   a m o u n t   of  p a r t i c l e s   o f  

i n t e r m e d i a t e   s i z e s   w h i c h   can   f o l l o w   e i t h e r   of  t h e  

p a t h s   A  and  B  d e p e n d i n g   on  t h e   p a r t i c l e   v e l o c i t i e s  



and  t h e   p o s i t i o n ,   r e l a t i v e   to  t h e   a x i s ,   of  e n t r y  

i n t o   t h e   c l a s s i f i e r   z o n e .   C l e a r l y   t h i s   a m o u n t   c a n  

be  r e d u c e d   by  means   of  t h e   r o t a r y   c l a s s i f i e r   t o  

r e d u c e   t h e   t h r e s h o l d   of  t h e   s i z e   a d m i t t e d   to  t h e  

o u t l e t   15,   w h i c h   t h r e s h o l d   can  be  v a r i e d   b y  

v a r y i n g   t he   s p e e d   of  r o t a t i o n   or  c h a n g i n g   t h e  

r o t a r y   c l a s s i f i e r   f o r   one  of  d i f f e r e n t   s i z e   o r  

v a n e   s t r u c t u r e ,   e . g .   t h e   v a n e s   33  can  p r o j e c t   to   a n y  

d e g r e e   a c r o s s   t h e   s i d e   of  t h e   i n n e r   p o r t i o n   52,  o r  

may  m e r e l y   p r o j e c t   a c r o s s   t h e   s i d e   of  t h e   o u t l e t   1 5  

as  i n d i c a t e d   in   F i g u r e   2 .  

The  f l o w   in   t h e   m a c h i n e   w i l l   c r e a t e   a  p r e s s u r e  

d i f f e r e n t i a l   b e t w e e n   t h e   p o r t i o n s   53  and  52  t e n d i n g  

to  c a u s e   a  f l o w   f r o m   t h e   f i n a l   p o r t i o n   45  to  t h e  

p o r t i o n   44  b y - p a s s i n g   t h e   c o n v e y o r   z o n e :   w h e r e a s  

t he   e x t e n s i o n s   28  a c t   c o l l e c t i v e l y   as  an  i m p e l l e r   t o  

t e n d   to   draw  a  r o t a t i n g   c u r r e n t   of  a i r   o u t w a r d s ,  

f r o m   t h e   o u t e r   p o r t i o n   44  of  t h e   c l a s s i f i e r   zone   t o  

t h e   f i n a l   p o r t i o n   45  of  t h e   r e d u c i n g   zone  27.   I n  

t h e   a b s e n c e   of  any  a t t e n u a t o r   means   ( e . g .   as  s h o w n  

in   F i g u r e   2)  t h e   n e t t   r e s u l t   w i l l ,   in   mos t   c a s e s ,  
be  an  a p p r e c i a b l e   o u t w a r d   m o v e m e n t   of  t he   r o t a t i n g  

c u r r e n t   of  a i r .   H o w e v e r ,   t h e   i m p e l l e r   e f f e c t   i s  

r e d u c e d   by  t h e   a t t e n u a t o r   means   i f   t h e   l a t t e r  

r o t a t e s   at  a  l e s s e r   s p e e d   t h a n   t h e   r o t a t i o n a l  

s p e e d   of  t he   p u l v e r i s e r   r o t o r   16.   The  p r e f e r r e d  

r a n g e   of  s p e e d   of  t h e   s h a f t   30  i s   b e t w e e n   20%  a n d  

50%  of  t h e   s p e e d   of  t h e   s h a f t   2 0 .  

The  i m p e l l e r   e f f e c t   u p o n   r o t a t i n g   c u r r e n t   c a n  

a l s o   be  r e d u c e d   by  p r o v i d i n g   r a d i a l   f i n s   71  u p o n  



t h e   p a r t i t i o n   as  i n d i c a t e d   i n   F i g u r e   6,  and  b y  

i n c r e a s i n g   t h e   s p a c i n g   b e t w e e n   t h e   e x t e n s i o n s  

and  t h e   p a r t i t i o n ,   a t   t h e   e x p e n s e   of  i n c r e a s i n g  

t h e   b y - p a s s   e f f e c t .  

I t   w i l l   be  r e a d i l y   a p p r e c i a t e d   t h a t   t h e  

f o r e g o i n g   e m b o d i m e n t   w i l l   p r o v i d e   t h e   a d v a n t a g e s ,  

and  a v o i d   t h e   d i s a d v a n t a g e s   m e n t i o n e d   h e r e i n b e f o r e ,  

and  i s   a d a p t e d   to  be  c o n s t r u c t e d   i n   an  e c o n o m i c a l  

m a n n e r ,   e . g .   m a i n l y   f r o m   s t e e l   p l a t e ,   so  as  t o  

a v o i d   e x p e n s i v e   i n v e s t m e n t   i n   c a s t i n g s   and  t o  

e n a b l e   t he   d i m e n s i o n s   of  t h e   m a c h i n e s   to   b e  

s e l e c t e d   or  v a r i e d   to  s u i t   p a r t i c u l a r   n e e d s   w i t h o u t  

r e q u i r i n g   a  r a n g e   of  c a s t i n g   p a t t e r n s .   F u r t h e r m o r e ,  

t h e   m a c h i n e   i s   c o n s t r u c t e d   so  as  to  f a c i l i t a t e  

r e p a i r   and  m o d i f i c a t i o n ,   e . g .   t h e   s i d e   4 3  

( t o g e t h e r   w i t h   t he   r o t a r y   c l a s s i f i e r ,   o u t l e t   a n d  

a  d i s c h a r g e   d u c t   66)  i s   d e t a c h a b l e   f r o m   t h e   r e s t  

of  t h e   c a s i n g   to  p r o v i d e   a c c e s s   to  t he   g u i d e   m e a n s ,  
c l a s s i f i e r   and  r o t o r ;   and  t h e   r o t o r   i s   a s s e m b l e d  

so  t h a t   one  or  b o t h   of  t h e   s i d e   p l a t e s   23  can   b e  

d e t a c h e d   to  r e l e a s e   t h e   p i n s   24  and  m e m b e r s   2 5 .  

B e c a u s e   o n l y   p a r t   of  t h e   r e d u c t i o n   of  t h e  

m a t e r i a l   f ed   to  t h e   c h a m b e r   i s   p e r f o r m e d   by  t h e  

e x t e n s i o n s   28,   and  b e c a u s e   a l l   t h e   f u r t h e r  

r e d u c t i o n   of  t h e   p a r t i c l e s ,   w h i c h   h a v e   r e t u r n e d ,  
v i a   t h e   r e t u r n   p a t h ,   i s   p e r f o r m e d   by  t h e  

e x t e n s i o n s   28,  t he   a m o u n t   of  f u r t h e r   r e d u c t i o n  

can  be  r e d u c e d   by  r e d u c i n g   t he   p r o j e c t i o n   of  o r  
t h e   n u m b e r   of  s a i d   e x t e n s i o n s   w i t h o u t   r e d u c i n g  

t h e   amoun t   of  r e d u c t i o n   of  t he   m a t e r i a l   w h i c h   t a k e s  

p l a c e   i n   t he   main   p o r t i o n   46  of  t h e   r e d u c i n g   z o n e .  



F u r t h e r m o r e ,   t h e   m a c h i n e   d o e s   n o t   " c h o k e "   i . e .  

b e c o m e   b l o c k e d ,   when  f r a c t i o n a l l y   o v e r l o a d e d   o r  

w o r k e d   c o n t i n u o u s l y   a t   maximum  c a p a c i t y .  

W h i l s t   t h e   p u l v e r i s e r   r o t o r   and  t h e   r o t a r y  

c l a s s i f i e r   may  be  c o n n e c t e d   to  s e p a r a t e   d r i v e   a n d  

s p e e d   c o n t r o l   u n i t s ,   t h e   m a c h i n e   of  t h e   i n v e n t i o n  

p r o v i d e s   t he   f u r t h e r   a d v a n t a g e   t h a t   t h e   e n e r g y  

of  t h e   f l o w   in   t h e   m a c h i n e   i s   m a i n t a i n e d   to   s u c h  

a  d e g r e e   t h a t   i t   can   d r i v e   t h e   r o t a r y   c l a s s i f i e r  

a n d / o r   t he   r o t a r y   a t t e n u a t o r   i f   t h e   l a t t e r   i s   o r  

a re   a r r a n g e d   to  r o t a t e   more   s l o w l y   t h a n   t h e  

p u l v e r i s e r   r o t o r ,   and  p o w e r   can  be  t a k e n   o f f   t h e  

s h a f t   30.  For   e x a m p l e ,   a  d r i v e   m o t o r   80  can   b e  

c o n n e c t e d   by  a  f i r s t   b e l t   and  p u l l e y   t r a n s m i s s i o n  

s y s t e m   81  to  t he   s h a f t   20  and  by  a  s e c o n d   b e l t  

and  p u l l e y   t r a n s m i s s i o n   s y s t e m   82,   p r e f e r a b l y  

of  v a r i a b l e   s p e e d   f o r m ,   to  t he   s h a f t   30  to   r e t u r n  

p o w e r   to  t he   s h a f t   20  v i a   t h e . . m o t o r .  

A l t e r n a t i v e l y   i f   a  d r i v e   m o t o r   83  in   l i n e   w i t h  

t h e   s h a f t   20  i s   u s e d ,   a  l a y   s h a f t   84  may  c o n n e c t  

t he   t r a n s m i s s i o n   s y s t e m s ,   as  i n d i c a t e d   in   F i g u r e   2 .  

The  i n v e n t i o n   i s   no t   c o n f i n e d   to  t he   d e t a i l s   o f  

t h e   f o r e g o i n g   e x a m p l e s   and  many  v a r i a t i o n s   a r e  

p o s s i b l e   w i t h i n   t h e   s c o p e   of  the   i n v e n t i o n .   F o r  

e x a m p l e ,   t h e   g u i d e   means   may  be  m o v a b l e ,   m a y  
c o m p r i s e   a d j u s t a b l e   g u i d e   members   and  means   t o  

a d j u s t   t he   g u i d e   member s   or  m e a n s ,   may  h a v e   g u i d e  

members   f o r m e d   f rom  s t e e l   p l a t e ,   and  e a c h   g u i d e  

member   may  be  c o n s t i t u t e d   by  a  p l u r a l i t y   o f  

e l e m e n t s ,   and  s h a p e d   members   may  be  p r o v i d e d   t o  

s m o o t h   t h e   p a t h   of  t h e   f l ow  at   t he   e n t r a n c e   t o  

and  t h e   e x i t   f rom  t h e   g u i d e   m e a n s .  



The  r o t o r   s h a f t   may  a l s o   c a r r y   t h e   c l a s s i f i e r  

f o r   common  r o t a t i o n .   E i t h e r   or   b o t h   of  t h e   a i r  

i n l e t s   may  be  p r o v i d e d .   The  or   some  of  t h e  

p u l v e r i s e r   m e m b e r s   may  be  f i x e d   r i g i d l y   to   t h e  

r o t o r .   The  s i z e ,   s h a p e ,   and  f o r m   of  t h e   p a r t i t i o n  

may  be  v a r i e d ,   e . g .   to   c o n s t r i c t   t h e   r e t u r n   p a t h  

so  t h a t   i t   n a r r o w s   in   t h e   o u t w a r d s   d i r e c t i o n ,   o r  

to  b r o a d e n   t he   c o n v e y o r   p a t h s   to   c o m p e n s a t e   f o r  

any  r e d u c t i o n   in   w i d t h ,   to  g i v e   c o n s t a n t   f l o w  

c r o s s - s e c t i o n a l   a r e a s   a l o n g   t h e   p a t h s .  

F u r t h e r m o r e ,   t h e   r i n g   member   may  be  o m i t t e d .  

The  g u i d e   m e m b e r s   may  be  f l a n g e d   to   p r o v i d e   a n  

a r r a y   of  f l a n g e s   b e t w e e n   t h e   e x t e n s i o n s   28  and  t h e  

c o n v e y o r   p a t h s ,   w h i c h   a r r a y   s e r v e s   as  a  

s u b s t a n t i a l l y   c o n t i n u o u s   or  i n t e r r u p t e d   p a r t i t i o n .  

The  a i r   f l o w   g e n e r a t e d   by  t h e   e x t e n s i o n s   2 8 ,  

a c t i n g   c o l l e c t i v e l y   as  an  i m p e l l e r ,   can   b e  

a d j u s t e d   by  the   a t t e n u a t o r   m e a n s   70 ,   t h e r e b y  

a d j u s t i n g   t h e   f l o w   t h r o u g h   t h e   c o n v e y o r   zone   4 1 ,  

and  in   t u r n   a d j u s t i n g   t h e   s p e e d   of  r o t a t i o n   of  t h e  

f l o w   e m a n a t i n g   f rom  the   g u i d e   means   17.   In  t h i s  

m a n n e r   t h e   c e n t r i f u g a l   f o r c e s   t e n d i n g   to   r e j e c t  

o v e r s i z e   p a r t i c l e s   t h r o u g h   t h e   r e t u r n   p a t h   A  t o  

t h e   f i n a l   p o r t i o n   45  may  be  a l t e r e d   and  t h e  

t h r e s h o l d   of  p a r t i c l e   s i z e   a d m i t t e d   to  t h e   o u t l e t  

15  a d j u s t e d   i n d e p e n d e n t l y   of  t h e   r o t a r y  

c l a s s i f i e r   or  even   in   t h e   a b s e n c e   of  a  r o t a r y  

c l a s s i f i e r .  

I t   i s   p r e f e r a b l e   t h a t   b y - p a s s   f o r c e s   g e n e r a t e d  

by  t h e   a i r   f l o w   t h r o u g h   t h e   m a c h i n e   a r e  

s u b s t a n t i a l l y   e q u a l   to  or  s o m e w h a t   g r e a t e r   t h a n   t h e  



i m p e l l e r   f o r c e s   g e n e r a t e d   by  t h e   o u t e r   p o r t i o n ' s  

e x t e n s i o n s   28  and  p r e v e n t   a  n e t t   o u t w a r d   a i r  

m o v e m e n t   t h r o u g h   t h e   r e t u r n   p a t h ,   so  as  t o  

m i n i m i s e   r e c y c l i n g   of  v e r y   s m a l l   p a r t i c l e s .  

To  t h i s   end ,   and  to   p r o v i d e   f i n e   c o n t r o l   o f  

t h e   c l a s s i f i c a t i o n ,   t h e   r o t a r y   a t t e n u a t o r   m a y  
be  m o u n t e d   on  a  s h a f t   c o n c e n t r i c   w i t h   t h e   r o t a r y  

c l a s s i f i e r   s h a f t   f o r   i n d e p e n d e n t   r o t a t i o n .  

The  c l a s s i f i e r   or  a t t e n u a t o r   may  be  d r i v e n  

by  a  s h a f t   p a s s i n g   t h r o u g h   t h e   r o t o r   s h a f t .  

The  a p p a r a t u s   may  be  s u p p l i e d   w i t h   g a s ,  

g a s e o u s   med ium,   or  a  m i x t u r e   t h e r e o f   w i t h   a i r  

i n s t e a d   of  an  a i r   s u p p l y .   The  a i r   may  b e  

s u p p l i e d   u n d e r   p r e s s u r e ,   or  t h e   f l o w   may  be  d r a w n  

f r o m   t he   d u c t   66  to  i n d u c e   t he   f l o w   i n t o   t h e  

a i r   i n l e t .  



1.  A  p u l v e r i s i n g   m a c h i n e   c o m p r i s i n g   a  h o u s i n g   1 0  

d e f i n i n g   a  c h a m b e r   11  p r o v i d e d   w i t h   an  a i r   i n l e t  

12,  13  and  an  o u t l e t   15,   means   14  to  a d m i t   m a t e r i a l  

i n t o   t h e   c h a m b e r ,   a  p u l v e r i s e r   r o t o r   16  r o t a t a b l e  

w i t h i n   t h e   c h a m b e r   a b o u t   an  a x i s   19  and  p r o v i d e d  

w i t h   a  p l u r a l i t y   of  p u l v e r i s e r   m e m b e r s   2 5  w h i c h  

p r o j e c t   i n t o   an  a n n u l a r   r e d u c i n g   zone   27  of  s a i d  

c h a m b e r ,   and  c l a s s i f i e r   means   d i s p o s e d   in   s a i d  

c h a m b e r   b e t w e e n   s a i d   r e d u c i n g   zone   and  s a i d   o u t l e t ;  

c h a r a c t e r i s e d   in   t h a t :  

( a )   t h e   c l a s s i f i e r   means   c o m p r i s e s   a  

c l a s s i f i e r   zone   29  a l o n g s i d e   t h e  

p u l v e r i s e r   r o t o r   1 6 ;  

(b )   a  c o n v e y o r   zone   41  of  a n n u l a r   f o r m   i s  

p r o v i d e d   in   s a i d   c h a m b e r   11,  w h i c h  

c o n v e y o r   zone   has   an  o u t e r   p o r t i o n   5 3  

a l o n g s i d e   one  end  of  t he   r e d u c i n g   z o n e  

27  and  an  i n n e r   end  p o r t i o n   52  a l o n g s i d e  

t he   c l a s s i f i e r   zone   2 9 ;  

( c )   at  l e a s t   one  of  s a i d   p u l v e r i s e r   m e m b e r s  

has   an  e x t e n s i o n   28  w h i c h   e x t e n d s   in   s a i d  

r e d u c i n g   zone   27  a c r o s s   t h e   p e r i p h e r y   o f  

the   c l a s s i f i e r   zone   29  to  a d j a c e n t   to  s a i d  

c o n v e y o r   zone   41;   a n d  

(d)   t h e   m a c h i n e   is   p r o v i d e d   w i t h   g u i d e   m e a n s  

17  w h i c h   i n c l u d e s   g u i d e   m e m b e r s   5 1  

e x t e n d i n g   w i t h i n   t h e   c o n v e y o r   zone   4 1  

to  d e f i n e   t h e r e i n   a  p l u r a l i t y   of  p a r t  

s p i r a l   c o n v e y o r   p a t h s   54  to  c o n v e y   a  

f l o w   s p i r a l l y   i n w a r d s   f rom  s a i d   o u t e r  

p a r t   53  to  s a i d   i n n e r   p a r t   5 2 .  



2.  A  p u l v e r i s i n g   m a c h i n e   as  c l a i m e d   in   C l a i m   1 ,  

w h e r e i n   a  p a r t i t i o n   50  i s   p r o v i d e d   b e t w e e n   s a i d  

p u l v e r i s e r   m e m b e r s   25  and  s a i d   c o n v e y o r   p a s s a g e s   5 4 .  

3.  A  p u l v e r i s i n g   m a c h i n e   as  c l a i m e d   in   C l a i m   1 

or  2,  w h e r e i n   t h e   g u i d e   m e m b e r s   a r e   of  p a r t  

c h o r d a l   f o r m .  

4.   A  p u l v e r i s i n g   m a c h i n e   as  c l a i m e d   in   C l a i m  

1,  2  or  3,  w h e r e i n   the   c l a s s i f i e r   means   f u r t h e r  

c o m p r i s e s   a  r o t a r y   c l a s s i f i e r   1 8 .  

5.  A  p u l v e r i s i n g   m a c h i n e   as  c l a i m e d   in   C l a i m   4 ,  

w h e r e i n   t h e   r o t a r y   c l a s s i f i e r   18  i s   c o n n e c t e d   b y  

v a r i a b l e   s p e e d   t r a n s m i s s i o n   means   82  to  means   8 0 ,  

81  or   83  f o r   d r i v i n g   t he   p u l v e r i s e r   r o t o r   1 6 .  

6.  A  p u l v e r i s i n g   m a c h i n e   as  c l a i m e d   in   C l a i m   4  

or  5,  w h e r e i n   t h e   r o t a r y   c l a s s i f i e r   18  i n c o r p o r a t e s  

r o t a r y   a t t e n u a t o r   means   7 0 .  

7.  A  p u l v e r i s i n g   m a c h i n e   as  c l a i m e d   in   C l a i m   4,  5  

or  6,  w h e r e i n   t h e   r o t a r y   c l a s s i f i e r   18  i s   c o n f i n e d  

to  an  i n n e r   p o r t i o n   57  of  t he   c l a s s i f i e r   zone   2 9 .  

8.  A  p u l v e r i s i n g   m a c h i n e   as  c l a i m e d   in   C l a i m   1 ,  

2  or  3,  w h e r e i n   r o t a r y   a t t e n u a t o r   means   70  i s  

p r o v i d e d   in   s a i d   c l a s s i f i e r   zone   2 9 .  

9.  A  p u l v e r i s i n g   m a c h i n e   as  c l a i m e d   in   C l a i m   8 ,  

w h e r e i n   t he   r o t a r y   a t t e n u a t o r   means   70  i s   c o n n e c t e d  

by  v a r i a b l e   s p e e d   t r a n s m i s s i o n   means   82  to  means   8 0 ,  

81  or  83  f o r   d r i v i n g   the   p u l v e r i s i n g   r o t o r   1 6 .  
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